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	Lake Victoria is the second largest freshwater body on earth and the most productive freshwater fishery in Africa.  The lake is also the ancestral home to one of the most biodiverse “superflock” of Haplochromine cichlid fish species and one of the most densely human populated regions on earth. ​[1]​,​[2]​ Bordered by Kenya, Tanzania, and Uganda in East Africa, Lake Victoria plays a vital role in supporting tens of millions of people living around its shores. ​[3]​ While the lake holds extraordinary biological, economic, and social significance, the decision to introduce the voracious, carnivorous Nile perch (Lates niloticus) made by the British Colonial Administration in 1954, violently restructured the aquatic ecosystem and the fishing way of life ​[4]​ in the Lake Victoria Basin (LVB). ​[5]​
	Since its introduction, the Nile perch aggressively transformed the LVB’s once diverse multi-species fishery, comprised of hundreds of small cichlid species processed and traded for local and regional human consumption, into a three-species fishery, comprised of three primary commercially important fish stocks, the Nile perch, dagga, also known as omena or mukene, (Rastrineobola argentea), and Nile tilapia (Oreochromis niloticus) with the majority of fish harvested from the lake supplying global whitefish​[6]​ markets and regional animal feed producers.​[7]​,​[8]​  Today, urban areas in the basin are growing at over 10% per year and maintaining consistent exports of Nile perch remains a major concern of local, national, and international fisheries management and development organizations.​[9]​  According to the environmental security thesis, promoted by the 1994 work of Homer-Dixon and others, resource violence ought to be rampant in the LVB.​[10]​  Resource violence is conflict over access to or use of resources, such as ethnic clashes, urban unrest, and other forms of civil violence between individuals, groups, and states.​[11]​  The rapid population growth and increased resource scarcity ongoing in the basin, most notably in the past two decades, should have “weaken[ed] states” and resulted in “conflict and violence” throughout the LVB, particularly since fresh water resources are some of the most conflict-prone renewable resources on the planet.​[12]​  Contrary to this compelling thesis, resource scarcity and population growth have combined to increase cooperation at multiple scales in the LVB and have not resulted in notable increases in violent conflict between lakeside communities, between lake users and respective governments, or between the three basin nations.​[13]​  
	Despite the surprisingly high levels of cooperation and the increased international attention to Lake Victoria’s fisheries in the past decade, Darwin’s Dreampond remains trapped in seemingly unending nightmare.​[14]​​[15]​  Biologists and economists have documenting the Nile perch’s abject failure to coexist in ecologically and socio-economically just ways.  Daring filmmakers have linked the international Nile perch trade with the global arms trade and the spread of the AIDS virus.  International organizations, such as the Food and Agriculture Organization of the United Nations, the European Union, and the Swedish International Development and Cooperation Agency, have donated tens of millions of dollars of international aid targeted towards improving ecological and human life in the LVB, and still little has changed in the LVB.  Managers, scholars, and development professionals efforts to understand and improve ecological and human life in the LVB have failed partly because their conceptualization of the Nile perch fishery, rooted in analysis at micro-ecological and macro-socio-economic scales, obscures the true nature of the economic exploitation and violence committed by the Nile perch at the ecosystem and household levels.  As Michael Watts outlines in his work on petro-violence in Nigeria, the biophysical properties of nature matter in “material and analytical ways.”​[16]​  The biophysical properties of the Nile perch led to the violent extinction of hundreds of native fish species, while export-oriented trade in Nile perch redirected value of the fisheries of Lake Victoria away from the household into fishermen​[17]​ and elite dominated territories.  Scholars, international donors, and fisheries management institutions concerned with understanding these transformations and providing solutions to the negative ecological and socio-economic impacts of the Nile perch fishery, thus far operate analytically within a framework that fails to adequately address the full extent of economic exploitation and resource violence committed by the Nile perch itself and the export-oriented Nile perch trade.  
	This analysis seeks to expand this dominant framework used to understand and manage Lake Victoria’s fisheries by creating analytical space for a radical reassessment of the goals of fisheries management in the LVB.  My approach is based on a literature review conducted from January 2006 to March 2008 and empirical data collected from informal and formal interviews, observation, and household surveys conducted in Kenya, Tanzania, and Uganda in June, July, and August of 2007.  In Section Two, I employ a global commodity chain analysis to document the distribution of economic value from the Nile perch trade and expose the underlying power dynamics implicit in the globalized Nile perch trade.  In Section Three, I detail the often overlooked ecological and domestic violence perpetuated by the Nile perch and Nile perch trade at the ecosystem and household levels.​[18]​  I conclude in Section Four with a discussion of recent developments in aquaculture, protected areas, and a Marine Stewardship Council “eco-label” for the Nile perch fishery.  It is my hope that continuing to expose the power dynamics underlying the Nile perch trade and expanding the existing analytical framework employed to understand the violence inherent in the Nile perch fishery will result in conceptual space for a radical reassessment of the goals and institutional design of fisheries management agencies as well as interventions in Lake Victoria’s fisheries.  
Section 2: Global Process and Local Places: The Global Commodity Chain for Kenyan Nile Perch
“If it is hard to track down the complexities of social and economic relations between fishermen ...it is even more complicated to discern the patterns of exchange between catch and market.” J.W.  van der Schans​[19]​
	The commodity chain for Kenyan Nile perch (Lates niloticus) begins with the hooks and nets of impoverished artisanal fishermen on islands like Mfangano in Lake Victoria and ends with the knives and forks of affluent consumers from London to Tel Aviv.  While Nile perch trade provides “much needed” foreign currency to the three exporting nations, the failure of exporting nations to assess duties on these exports compromises basin-based control of fisheries management in the LVB.  Moreover, the increased fishing pressure on wild stocks, driven by global demand and the subsequent influx of industrial fishing technology, compromises the long term sustainability of wild fish and the fishing way of life in local places around the lake. 
To help understand how value is distributed in the Nile perch trade, I applied the global commodity chain (GCC) framework outlined by Gary Gereffi and Miguel Korzeniewicz to the case of Nile perch from the Kenyan island of Mfangano in Lake Victoria.​[20]​  Unless otherwise stated, all price and empirical data were based on interviews, market surveys, and observations conducted by the author in Kenya in June of 2007.  The global commodity chain framework is a useful heuristic tool to analyze and evaluate global industries because it: (1) explicitly incorporates international dimensions; (2) focuses on the power exercised by lead firms and shows how power shifts over time; (3) views coordination of the chain as a source of competitive advantage and; (4) looks at organizational learning as a mechanism for firms to improve or consolidate their positions within the commodity chain.​[21]​
Commodity chains can by buyer driven, producer driven, or in the case of the Lake Victoria Nile perch trade, international buyer and trader-driven.  International traders and buyers control the management and trade from fisheries regulations to certifying the safety of processing plants that gut and fillet Nile perch for export.  According to Peter Gibbons, international trader-driven markets are characterized by; (1) relatively low value-to weight ratios, with labor intensive direct raw material production and with low barriers of entry to begin harvesting; (2) globally dispersed and locally discontinuous supply pattern; (3) strong tendencies toward market saturation, partly due to partial substitution by “new” agricultural or manufactured products; and (4) a final or intermediate demand side which is either dispersed or concentrated, but segmented with respect to commodity variety.​[22]​  Nile perch, in comparison to higher-valued fish species, such as Bluefin tuna, has a low value-to weight ratio.  Extraction requires intensive fishing day and night by anyone able to afford a simple seine net and canoe.  Once Nile perch is processed, fillets are transported globally and virtually unavailable locally (Nile perch “frames” are consumed locally by people and used in animal feed).  International markets for Nile perch, which face steep competition from other whitefish, are segmented by kosher standards and consumer preferences for fresh or frozen fillets.  These global consumer preferences, exercised by the processes and practices of international traders, drive Nile perch fishing in local places around the basin. 
Section 2.1: Global Processes: The Fisheries of Lake Victoria 
	The Colonial era introduction of the invasive Nile perch in the 1950s and 1960s, combined with the introduction of industrialized fish processing in the 1980s, rapidly altered social-ecological systems throughout the LVB.​[23]​  As detailed in Section One, prior to the introduction of Nile perch in the mid-1950s, an artisanal multi-species fishery based on hundreds of fish species, comprised mostly of small Haplochromines (locally “furu”), supplied local and regional markets.​[24]​  With the proliferation of the Nile perch, hundreds of endemic Haplochromines were predated into extinction.​[25]​  As show later in Figure 3.1, in 1975 furu species comprised almost 35% of the total biomass in the lake, by 1982, they comprised just under 5%.  At the same time, fishermen began to catch individual Nile perch up to 70 kilograms, a size of fish never before experienced by indigenous fish processors and traders.  While some fishermen began referring to the fish as a “monster” and others a “savior,” many of the early catches rotted on shore, due to the lack of local processing capacity and local or international demand.​[26]​ 
Realizing the opportunity to trade whitefish commodities from Lake Victoria in global seafood markets, international investors built and began operating industrial processing plants for Nile perch around the lake.  The harvest, processing and trade in Nile perch transformed this diverse fishery into a tri-species fishery, dominated by one voracious predator caught, processed and sold for export to developed nations.  The other two species, dagga and tilapia, are still processed and traded locally and regionally.  Presently around the world and in Lake Victoria, wild fish stocks are overfished and vulnerable human populations increasingly lack access to reliable sources of protein.​[27]​ 
Lake Victoria is the most productive freshwater fishery in Africa.  Annual fishery yields from the lake have fluctuated around 600,000 tons, valued in 2006 at $350 – 400 million U.S. dollars at the beach, with total export earnings estimated at $250 million USD.​[28]​​[29]​  Over 75% of Nile perch harvests caught today are sold directly to industrial fish processing plants located around the basin.  Once processed, they are destined for commercial export to Europe, Israel, and Asia.​[30]​  While the Nile perch industry contributes significantly to export earnings of the three basin nations, anticipated economic benefits of the industry have not accrued to the majority of people living in the LVB.​[31]​  Despite increased catches, development of the Nile Perch export industry, and investments in more technologically advanced gear, the region has experienced a net loss of 10,000 jobs since the mid-1990s and significant decreases in food security as Lake Victoria fisheries have shifted from primarily a local artisanal fishery to a global industrialized fishery.​[32]​  The commodification of the global Nile perch fishery has had a profound impact on local places around the LVB, transforming local economies, gender relations, and fish consumption in fishing dependent communities around the lake.
Section 2.2: Methods





Section 2.3: Local Places: Mfangano Island, Kenya 
Mfangano Island, with a total population of over 16,000, is part of Kenya’s Nyanza Province and is the furthest Kenyan island from the mainland, located about 10 kilometers from Kenya’s western shore.​[33]​  Fishing, trade in citrus fruits, and mission aid form the backbone of Mfangano’s economy.  The transportation of people and goods on and around the island today is mainly by boat, as there are no roads or electricity.
The island is comprised of Luo and Suba people, who arrived and established artisanal fishing villages several hundred years ago from Uganda.  Artisanal fishing and processing continued to thrive on the island until the proliferation of the Nile perch in the late 1980’s.  Livelihoods on the island initially improved with the influx of cash from international trade in Nile perch.  Fishermen were able to replace thatch roofs with corrugated iron and money from the fish trade was used to build primary schools.​[34]​  The Nile perch trade also produced disparities, marginalizing female artisanal fish processors and traders.  These women were constrained to selling small indigenous fish species that could be dried or smoked and traded widely throughout the region as far as Sudan, Rwanda and the Democratic Republic of Congo.​[35]​ As the Nile perch consumed native fish species and fishermen increasingly targeted Nile perch, women lost access to reliable supplies of traditionally traded fish species, leaving them with few livelihood opportunities outside of subsistence farming. 
While the domestic violence perpetrated by the Nile perch will be discussed further in Section Three, HIV/AIDS rates on Mfangano Island are some of the highest in the world at 40% of the total population, compared to 6% for Kenya overall.  This local trend is consistent with the global literature reporting higher HIV/AIDS rates in fishing communities.​[36]​,​[37]​ The high HIV/AIDS rates are locally attributed to fishermen who travel throughout the lake in search of fish, bringing the deadly virus back home to their wives.​[38]​  The lack of livelihood opportunities for women also contributes directly to HIV/AIDS infection rates.  Women fish traders, by cultural convention known locally as jaboya or “sex for fish,” are expected to engage in sexual relationships with the fishermen who supply their catch to ensure access to future catches.​[39]​  Moreover, when a woman’s husband dies or fails to return home to the island from fishing, she often has no other means to provide for her children outside of prostitution or marrying into her deceased husband’s family.​[40]​  According to the Mfangano Island Woman’s Group, the prevalence of jaboya practices have increased as native fish stocks have declined over time, an often overlooked impact of the global Nile perch trade.​[41]​,​[42]​ 


Section 2.4: The Global Commodity Chain for Kenyan Nile Perch Exports: From Mfangano to Madrid
The commodity trade in Nile perch began in the early 1980s in the board rooms of global institutions, such as the World Bank and the African Development Bank, and plays out today in local places around Lake Victoria.  The biophysical supply chain for Nile perch began with the Colonial era introduction of the species in the 1950s, continued on with the proliferation of the perch throughout the next thirty years and is now a permanent facet of Lake Victoria’s aquatic life.  The human side of the Nile perch supply chain can be defined as the set of interdependent agents (fishermen, agents, processors, and distributors) that work together, either knowingly or unknowingly, to bring Nile perch to consumers.​[43]​  A detailed diagram of the commodity chain, including basin-based consumption of Nile perch and Nile perch fillet by-products, is complex and not linear (Figure 2.3).  The percentage of total value accrued at each level of the commodity chain is obtained by dividing the price paid at each level of the chain minus the price paid at the level immediately below and dividing it by the total price paid.  For example, to assess the value to processors in 2007, I subtracted the price page by processors to agents ($1.90) from the price paid by EU wholesalers ($4.60) and divided the remaining amount ($2.70) by the price paid by EU consumers ($8.40) for a total of 32% of total value.  In 2007, prices paid to local fishermen and agents represent 23% of the total value from the fishery, prices paid to processors represent 32% of the value, and 45% of the value accrues to international seafood wholesalers and retailers (Table 2).  










 	Price	 Total Value %	Price	Total Value %
Price Paid by EU Consumer(3)	$26.83	84	$8.40 (4) 	45
Price Paid by EU Wholesalers to Processors	$3.26	8	$4.60 	32
Price Paid by Processors to Agents	Unknown 	Unknown	$1.90 	4
Price Paid by Agents to Fishermen 	$0.89	3	$1.60 	19
Table 2: Value Chain for Nile Perch Fillets in 1988 and 2007.  All prices are per kilogram of fresh or frozen fillets in 2007 USD.  (1) All 1988 prices from the FAO available from: http://www.fao.org/docrep/005/T0606B/T0606B06.htm. (2) All 2007 prices collected by author in Kenya in July of 2007, unless otherwise noted.  (3) Prices paid by consumers are from EuroFish seafood market reports available from: http://www.eurofish.dk/indexSub.php?id=3276 (4) The price of $8.40 is for a kilogram of frozen fillets, while the price paid for fresh fillets is reported at over $11.00 per kilogram.  Since most Nile perch fillets are traded in frozen form, the frozen price is used in this analysis.
Like most global commodity chains, the bulk of the economic and nutritional value from the Nile perch trade is earned at the wholesale and retail levels in importing nations.​[44]​  While local fishermen and fish agents combined do receive approximately 23% of the total economic value from the trade, local people now receive much less nutritional and economic benefits from the Nile perch trade than they did before the global trade began.  Today approximately 75% of the Nile perch biomass harvested from Lake Victoria is exported to Europe, while the other 25% is consumed by animals as feed or by local people as undersized illegal juveniles, or as “fish frames” (locally, mapanki).  “Fish frames” consist of the head and small pieces of flesh remaining on the Nile perch skeleton after the industrial filleting process.​[45]​  While the local trade in juvenile perch and mapanki for human and animal consumption is economically and nutritionally important, I was unable to collect price data on these links in the commodity chain.  For the purposes of this study only the export oriented portion of the commodity chain will be addressed further.  
As of June 2007, basin-based fishermen, traders, and processors receive around 55% of the value of Nile perch through harvesting, bulk collection, and transport (see Figure 2.4).  While 23% of this value is distributed locally, because processing plants are owed by expatriates, a significant portion of the 32% earned at the processing level is distributed to their countries of origin and not distributed locally.  International wholesalers and retailers of Nile perch receive 45% of the total commodity value by marketing, transporting, and repackaging the primary produced perch fillets.  A breakdown of the value added at each link in the commodity chain as of June of 2007 is given in Figure 2.4.  I have intentionally selected the European Union flag to graphically represent the distribution of economic benefits at the wholesale/retail level and the Kenyan flag to represent the distribution of economic value at the local level.   

Figure 2.4: Distribution of value from one kilogram of exported Nile perch from the Kenya  in 2007.  Percent of total value is from Table 1.1.  Value to fishermen and agents is combined to reflect value distributed locally.  The Kenyan flag is used to represent value accrued locally, the blue and red diagonally stripped line represents the distribution of processing value locally and internationally, and the European Union flag is used to represent value accrued in Europe. 

Section 2.5: Fishermen (Local Actors)
Fishermen catch Nile perch in Lake Victoria with longlines, gillnets, and beach seine nets off islands like Mfangano Island in Kenya.​[46]​  The fleet of vessels on Lake Victoria ranges from paddled canoes with sails and outboard motors to motorized dhows ranging from 8-45 feet in length, some equipped with outboard motors from 5-55 horsepower. ​[47]​ While most fishermen target Nile perch, fishermen with small boats catch mostly lower valued Dagga, and Nile tilapia for local and regional markets, while fishermen with larger boats, capable of fishing at greater depths and distances from the shore, target the higher valued Nile perch.​[48]​  
Fishing effort increased rapidly on the lake throughout the 1970s and 1980s, with the number of nets increasing by over 100% from 1982 to 1987 (Figure 2.5).  Recent increases in the number of fishermen, fishing vessels and industrialized fishing gear in Lake Victoria have been  equally steep.  From 2000-2005, the number of fishermen in Lake Victoria increased by 52%, from 129,305 to 196,426.  The number of fishing vessels also increased during this time by 63%, from 42,493 to 69,160, while the number of fishing crafts using outboard motors increased by over 200% from 4,108 to about 12,000.​[49]​  The total number of gillnets used in the lake increased by 88%, from 650,653 in 2000 to 1,222,307 in 2006, while the use of longline hooks increased by 61% from 3,496,247 to 9,044,550 hooks.​[50]​  Industrialization of the fishery and associated ecological and socio-economic implications has further transformed the aquatic ecosystem and the fishing way of life in Lake Victoria. 
	Fishermen themselves tend to be primary school drops outs and in many cases orphans, who turned to fishing as a last resort to support themselves.  On islands like Mfangano, fishermen are not well respected and have a reputation for drunkenness and casual sexual relations.​[51]​  They also laugh, sing songs, and tease each other to pass the time setting their nets and hooks in search of fish.
Section 2.6: Fish Agents (Local Actors)
Each morning fish agents fill up their dhows with ice supplied by fish processing plants, if available, and head out to collect fish from landing sites around the lake.  Agents have an established daily route and often longstanding relationships with both fishermen and other agents.  Agents collecting fish from the eleven fish landing sites on Mfangano Island, take the fish to collection sites near Mbita Point, where large ice-filled trucks wait for several days to be filled with enough fish to justify a trip to urban processing plants.  The fish agent interviewed for this study happily mentioned that he was making a good living from his work.  While the economic value from this portion of the commodity chain accrues locally, it is important to note that the two agents operating on Mfangano and the surrounding islands in the export-oriented fishery replaced unknown numbers of artisanal fish traders who generated their livelihoods from trading Nile perch and other species prior to the export-oriented trade.​[52]​
Agents tend to be much better educated, live in urban areas and have a higher socio-economic status than fishermen.  The agent I interviewed on Mfangano Island has a college degree, lived in Mbita Point on the mainland, and was well dressed compared to others on the island.  In June of 2007, fish agents paid fishermen the equivalent of $1.60 per kilogram of Nile perch and sold it to processing plants for around $1.90 per kilogram.​[53]​
Section 2.7: Fish Processors (Regional and Transnational Actors)
In the late 1980s and early 1990s, with the proliferation of the perch, foreign investors realized the opportunity to trade Nile perch from Lake Victoria on international markets.  These foreign companies built and began operating industrial Nile perch processing plants around the lake.  Throughout the mid-1980s and 1990s, in concert with the global push for export-oriented economic growth, international aid agencies funded the development of 34 industrial fish processing facilities in the LVB (12 in Kenya, 10 in Uganda and 12 in Tanzania), capable of processing up to 25 tons of Nile Perch fillets per day for commercial export. ​[54]​,​[55]​,​[56]​  According to the United Nations Food and Agriculture Organization (FAO), in the early 1990s an investor required just over $330,000 USD to establish a filleting plant comprised of a ten ton cold storage facility, a blast freezer with a batch capacity of six tons, a two ton ice plant, and six five ton insulated trucks. ​[57]​   The FAO estimated that these processing plants could break even if they produced at one third of their maximum processing capacity. ​[58]​ 
Initially, processors invested in both western-style processing plants and industrial fish trawling vessels to exploit fish far offshore.​[59]​,​[60]​    Due in part to Kenya’s smaller share of the lake, Kenyan processors invested more heavily in trawling vessels than either Uganda or Tanzania, and six individual trawling vessels were operating from Kenya by the early 1990s.​[61]​  These vessels fished heavily in Ugandan and Tanzanian waters and were a significant source of conflict between the three nations.​[62]​  By 1995, trawling was officially banned in the lake due to negative ecological impacts associated with this gear type (overfishing, habitat damage and bycatch). However, despite the ban trawling vessels remained in operation on the lake until 1999.​[63]​  
In order to maintain control of fish supplies without trawling vessels, fish processing companies hire agents (like those described in Section 3.6) to collect fish from rural fish landing sites and eventually deliver fish to processing plants, located near urban centers, such as Mwanza in Tanzania, Kisumu in Kenya, and Entebbe in Uganda.  The agents “sponsor” fishermen on behalf of the processing plants by supplying gear (boats, nets, motors, and bait) in return for guaranteed catches at fixed prices.​[64]​  While this is favorable for processors, fishermen, despite the formation of fishing cooperatives and efforts to provide storage facilities at landing sites, are unable to negotiate fish prices with agents and must take the price offered.​[65]​  
Fish processing plants around the lake, due to concern over the safety of fish, must be HACCP (Hazard Analysis and Critical Control Point) certified to export fish to Europe.​[66]​  In 1997, concern over Salmonella found in imports of Nile perch to Spain lead to a temporary import ban on Nile perch to the European Union.  The ban was lifted in July 1998, but reinstated in April 1999 in response to the concern that fishermen were catching fish using pesticides.  Following a dramatic restructuring of processing facilities around the lake and creation of mandatory fish inspection for pesticides and heavy metals, the ban was lifted in October of 2000.​[67]​  As a result of the ban, the three basin countries began developing trade with nations that used lower food safety standards in the Far East (Australia, Japan, Hong Kong, Singapore, Malaysia and China) and in the Middle East (mainly Israel and the United Arab Emirates).​[68]​  Kenya was the last country to upgrade its processing facilities to HACCP standards (in 2002) and as a result its exports to the European Union continue to lag behind both Tanzania and Uganda’s.
Today over 25 processing plants are in operation, each with a processing capacity up to 25 tons of fish per day.​[69]​  The majority of processing plants are foreign owned and operated.  The processing plant visited for this study, Fish Processors (2001) LTD in Kisumu, Kenya, was owned and operated by an expatriate Indian family.  While the factory employed Kenyans to fillet the fish, all management staff was from India.​[70]​  While I was unable to ascertain what portion of revenues from processing were invested locally, I assume that the majority of the economic benefits from processing overall accrued outside of the basin.  In June 2007, Fish Processors (2001) LTD, like many processing plants in the basin, was operating at less than 50% of total capacity, due to a lack of supply and overcapitalization in processing equipment.​[71]​  This excess fish processing capacity is a driver of continued overfishing, despite fisheries management interventions and is a primary rational for the expansion of industrial fish farming in the basin.  
Section 2.8: Fish Retailers (Transnational Actors)
Major global retailers, including Unilever, Walmart, and Carrerfour, import fresh and frozen Nile perch fillets into Europe, the Far East, and the Middle East.  These companies add value to the fillets by packaging and seasoning the perch to suit individual tastes in each country.  For example, Nile perch imported to Israel is packaged and sold with the flesh on, to suit local kosher standards, while fillets in Europe are processed further and sold with Mediterranean spice marinades.​[72]​ 
In June of 2007, European importers paid basin-based processors $4.60 per kilogram of frozen Nile perch and sold it to consumers in the European Union for $8.40 per kilogram.​[73]​    According to basin based fish processors and fishery managers, the biggest threat to maintaining the value of the Nile perch export trade is availability of lower-priced whitefish substitutes, such as farmed tilapia and catfish from Asia.  For example, an influx of Vietnamese basa fillets to European markets in 2003 was correlated with lower total value of Nile perch exports (Figure 2.6).   

Large retailers maintain control over harvesting, processing, and transport in the three basin countries and conform to the preferences of international consumers, confirming that commodity chain is driven by international traders and buyers.  Regulatory requirements from global certifying bodies, such as the HACCP, dictate processing practices and define the type and quality of fish available for consumption by disparate types of consumers.  While expatriates and local managers and scientists may operate with the best of intentions, they are carrying out the mandates of global traders and buyers on top of this global commodity chain.  
Unfortunately, the three Lake Victoria countries are unable to assess duties on exports of Nile perch to Europe due to the African Caribbean and Pacific Free Trade Agreement.​[74]​  The inability of the Ugandan, Kenyan, and Tanzanian governments to assess duties and reinvest revenues into fisheries science and management, makes fisheries scientists, resource managers, and government commissioners in the LVB dependant on donations from importing countries in the European Union to assess and manage their national fisheries.  Targeted aid to the fisheries sector in science, management, and physical infrastructure imposes the mission statements, management goals, and agendas of global institutions on local people and places around the basin.  
Section 2.9: Concluding Comments on the Commodity Chain
	Through the creation of an export-oriented Nile perch fishery, fishing has been largely transformed from a subsistence activity to an income generating one.  By “adding value” to Nile perch through industrial processing, transport, and repackaging, the commodification has transferred monetary and nutritional benefits of the fishery from fishing dependant communities in the LVB to shareholders and consumers in the developed world.  While global commodity chain analysis is a useful tool for assessing the distribution of value from the fishery and explicitly exposing the economically exploitative power dynamics implicit in the trade, focusing on the commodity chain alone obscures the important and (largely unexamined) negative ecosystem wide and household level impacts.  The next Section addresses this weakness of global commodity chain analysis by focusing on the presently concealed resource violence perpetrated by the Nile perch and Nile perch trade. 
Section 3: Resource Violence in the LVB
	While existing scholarly and professional inquiry into resource violence in the LVB has rightly detailed the surprisingly high levels of institutional cooperation within and between the three basin nations, this research overlooks two pervasive forms of resource violence that must be fully considered to understand the LVB nightmare. ​[75]​   The Nile perch and the Nile perch trade continues to inflict pervasive resource violence at the ecosystem and household levels in the LVB.  Accounting for these largely ignored acts of violence may expand the analytical framework employed by scholars and professionals in the LVB to allow for a radical reassessment of the goals of fisheries management and the development of management interventions designed to better address the problem of the perch.  
Section 3.1: Ecological Violence: Darwin’s Dreampond Becomes a Biodiversity Buffet
“Like concentric rings around a stone what has been thrown into the water, the Nile perch appeared to be spreading, wavelike, from the point in Uganda where it had been introduced.  It was an enormous predatory fish, eating its way through the lake like a giant vacuum cleaner.” Tijs Goldschmidt​[76]​
	Much scientific analysis of the ecological impacts of the Nile perch fishery has focused at local levels, documenting species extinctions in specific bays, gulfs, and satellite lakes in the LVB.​[77]​  Focusing analysis at localized scales, rather than on the Nile perch’s impacts at a lake-wide scale, obscures the true extent of the ecological damage committed by the invasive, voracious Nile Perch on the entire aquatic ecosystem of Lake Victoria.  
	Lake Victoria was once home to the one of the most dramatic species radiation of cichlids in the world.​[78]​  Dramatic both in its relatively rapid occurrence and in the sheer number of species arising from a single founder species, this “superflock” of cichlids led fisheries biologist Tijs Goldenschmit and others to revere Lake Victoria as “Darwin’s Dreampond.”  According to Goldenschmit, the dreampond gave “the impression of having been created by a masterly magician who now and then feels the urge to outdo himself again [and again].”​[79]​  
	Seeking to explain the mythic origins of Lake Victoria’s Haplochromines, known locally as furu, fishery biologists have focused their efforts on phylogenic studies of the superflock.  Their work has led to the wide-spread belief that at least 500 endemic species of cichlids radiated from a single founder species over the course of 14,500 years through opportunistic adaptation to habitat and prey diversity.​[80]​  Recent studies of the superflock posit that the founder species may have originated around 100,000 years ago from a neighboring lake.​[81]​  Despite the lack of consensus on the origin of the furu, it is clear that hundreds of furu species, classified by their diverse prey preferences as mud-biters, algae-scrapers, leaf-choppers, snail-crushers, snail-shellers, zooplankton-eaters, insect-eaters, prawn-eaters, fish-eaters, scale-scrapers, and cleaners, evolved remarkably quickly in response to the diversity of suitable habitats and prey-availability in the lake, producing one of the most biodiverse lakes in the world.​[82]​  With the introduction and proliferation of the Nile perch, fisheries biologists forever lost the unique opportunity to better understand the complexity and capabilities of nature’s adaptive capacity.  In a few short decades, the voracious Nile perch used Darwin’s Dreampond as its biodiversity buffet, consuming hundreds of furu species into extinction as it violently gorged itself to the top of the lake’s food web. 
The Nile perch is a large carnivorous fish species, capable of growing up to 70 kilograms, endemic to the Nile River and most major West African river systems.  As legend has it, all it took for the Nile perch to colonize itself to the top of the ecological food chain in Lake Victoria was “one fish, in one bucket, in one afternoon.”​[83]​  In actuality, it took several subsequent introductions for the invading species to fully establish a reproducing population.  The British Colonial Administration introduced the Nile Perch from the Lake Albert and Lake Turkana into Lake Victoria in 1954 and throughout the 1960s, with the hopes of increasing the size of fish caught in the lake for both sportfishing and local consumption.​[84]​ From its introduction, the Nile perch, like a “giant vacuum cleaner,” patrolled the turbid inshore waters of the lake, violently sucking up unsuspecting furu into its insatiable belly.​[85]​  In less than ten years, the Nile perch, driven by its voracious appetite, transformed the lake’s diverse aquatic foodweb, developed over possibly a hundred thousand years, into a largely three species foodweb, comprised of Nile perch, Nile tilapia and Rastrineobola argentea.  Data from the FAO (1982) presented below provides a poignant graphical representation of the species extinctions and proliferation of the Nile perch in Kenyan waters from 1975-1985 (Figure 3.1).

The Nile perch’s introduction did result in substantial increases in the harvest biomass throughout the late 1980s and 1990s, as the British Colonial Administration had originally intended.  However, through sustained acts of ecological violence the Nile perch consumed at least 200 species of endemic cichlids driving them into extinction.​[86]​  At the same time, declining biodiversity in the lake reduced the embedded adaptive capacity of this aquatic system to reproduce itself under the changing environmental conditions associated with climate change and increased pollution.​[87]​  Framing the ecological violence of the Nile perch at an ecosystem level, rather than at the level of individual inlets, gulfs and satellite lakes, allows for a greater understanding of the full extent of the Nile perch’s devastating impacts on the entire aquatic ecosystem.  
Today, under increased fishing pressure, stocks of Nile perch are declining and furu species once thought to be extinct are reemerging to fill ecological niches abandoned by the Nile perch.​[88]​  The reemergence of the furu provides an ideal opportunity for fishery managers to critically reexamine their current preoccupation with maintaining Nile perch populations for export.  One of the most appropriate solutions to Darwin’s nightmare would be the restoration of the furu fishery through the intentional elimination of the Nile perch.  While it would take concerted collaboration on behalf of the Lake Victoria Fisheries Organization and the three basin nations, intentionally overfishing Nile perch would release furu species from their largest source of predation and allow these species to rebound.  Encouraging the furu fishery would promote local and regional fish consumption, build the adaptive capacity and resilience of the fisheries of Lake Victoria, and result in a more equitable distribution of the benefits from the lake’s fishery.	 
Section 3.2: Domestic Violence: The Nile Perch Excludes Women from the Fishery and Households from the Nutritional and Economic Benefits of the Fishery  
“The competition is murderous.  Shrewd types from the city are making enormous profits.  They buy up the best fish and sell them for export.  What’s left is for the local merchants, almost exclusively men.  Women are having a terrible time.  They’re being forced into a marginal position.  I think they’re benefiting least of all form the perch, because they have no money.  They trade cassava flour with the fishermen for the leftover specimens.”
 Tijs Goldschmidt, paraphrasing fellow fisheries biologist “Melle”​[89]​

	While the Nile perch was wrecking violent havoc ecosystem-wide in the lake, it was simultaneously working to spark domestic violence on land.  At the household level, the Nile perch fishery violently excluded women and children from the nutritional and economic value of the fishery, while encouraging the spread of the AIDS virus to households around the LVB.  Most scholarly and professional inquiry into the human dimensions of the Nile perch fishery has glossed over the impacts of gender inequality in the fishery as a whole, focusing instead on gender-neutral analysis of the aggregate socio-economic impacts of the Nile perch fishery at regional scales.​[90]​  While this literature sheds much needed light on the negative macro-level impacts of the transition from a subsistence fishery to an export-oriented one, it obscures the Nile perch’s role in igniting domestic violence through nutritional and economic exclusion and the spread of disease at the household level.  	
	At the beginning of the Nile perch boom of the 1980s, before the spread of the AIDS virus and industrial fish processing, in cities like Mwanza, Tanzania, the Nile perch was celebrated by fisherfolk as a mkombozi, or a savior. ​[91]​  Today, for many women and children in fishing communities in the LVB, the Nile perch remains a budging-eyed curse.​[92]​  The proliferation of the perch, resulted in the capture of fish of sizes never before seen by fisherfolk in the basin.  Nile perch of 200 cm long, weighing up to 60 kilograms were harvested initially, alongside furu of under 10 cm long, weighing under 18 grams.​[93]​,​[94]​
 	While artisanal methods of fish processing, such as curing, smoking and drying were unable to cope with the sheer quantity of oily, rotund flesh of the Nile perch, many large fish rotted on shore, due to the lack of processing capacity and demand.  In response to this perceived waste of fish, in concert with the global push for export-oriented economic growth, throughout the mid-1980s and 1990s, international aid agencies funded the development of 34 industrial fish processing facilities (12 in Kenya, 10 in Uganda and 12 in Tanzania) in the LVB, capable of processing up to 25 tons of Nile perch fillets for commercial export per day. ​[95]​,​[96]​,​[97]​  While the mean prices paid to fishermen for all species increased, local consumption of fish decreased (Figure 3.2).  By the mid-1990s the Nile perch, unlike the diverse furu that the Nile perch replaced, had become a money fish, caught not for eating but as a means to acquire cold, hard shillings.  Fishermen began to sell their catches of Nile perch exclusively to male fish agents, who collect and transport the fish to the plants for processing and export.  Women had previously dried, smoked, and traded all fish harvested from the lake, were subsequently denied access to Nile perch and the nutritional and economic benefits of the fishery.​[98]​    
Figure 3.2: Mean Price Paid to Fishermen and Percent of Total Catch Consumed Fresh Locally.  Mean price paid to fishermen is the mean price paid for all species in 1986 Kenyan Shillings per kilogram (FAO, 1988).  Percent of catch consumed locally is the percent of total catch consumed fresh in the basin (FAO, 1982).	
Female fisherfolk actively secure their household’s access to the economic and nutritional value of the lake’s bounty by artisanally processing fish and trading them throughout the basin.  Today, due to promotion of the export-oriented fishery and industrial fish meal plants, only one third of the total harvest from the lake remains available to female artisanal fish processors.  Unsurprisingly, consumption of fish in the basin has decreased drastically since the establishment of the Nile perch trade.  According to a separate study I conducted in Mwanza, Tanzania with a team of researchers from the University of Michigan and the Tanzanian Ministry of Health, household consumption of fish has decreased markedly, both due to rising fish prices and the scarcity of fish.  Of the 120 households interviewed 79% reported consuming “less” fish in 2007 than in 2002.  Most respondents (70%) reported consuming “much less” fish in 2007 than in 2002 (Figure 3.3).  In the same time period, at least two new industrial fish processing plants opened up in Mwanza District to process Nile perch for export and dagaa for local animal feed markets.
	Of the four villages in Mwanza District surveyed by the research team, malnutrition and stunted growth, due to protein deficiency, were most prevalent in households “far” from the lake (up to five kilometers).  Several households reported that even when they had the money to buy fish, they were unable to locate fish for sale.  Households further from the lake that managed to purchase fish mentioned having “a special connection,” likely a friend who processed and traded fish.  The realities of this living nightmare of protein deficiency cannot be overstated.  Comparatively wealthy and well fed Europeans can dine daily on fresh Nile perch in London if they so choose, while the bodies of adolescent Tanzanian boys and girls lack the nutritional input to physically grow to maturity, even though they grow up within an easy morning’s walk to the lake.  This is undeniable evidence that Lake Victoria, the most productive fishery in Africa, is no longer permitted to feed her people.  
	While it is certainly an overgeneralization, there is widespread belief among professional fishery managers in the basin that fishermen are poor because they lack a culture of saving and choose instead to spend their acquired cash on alcohol, tobacco, and prostitutes, rather than purchasing porridge meal and school uniforms for their children.​[99]​  It is therefore not surprising that as women lost access to the fishery, poverty at the household level, particularly in nutritional terms, increased as fishing was restructured from subsistence to export production.  This continued exclusion of women and children from the economic and nutritional benefits of the Nile perch fishery constitutes a repeated act of domestic violence carried out by the proliferation of the perch and the industrialization of fish processing in the basin.  
	In response to the drastic decrease in women’s access to the benefits of the fishery and the ever present need for women to provide food for the household, some women are forced to engage in potentially deadly means to secure fish from the lake.  Jaboya, the Kiswahili word for “client” and the term used to refer to the trade in sex for fish, has increased noticeably in the past decade, comprising another act of domestic violence exacerbated but the Nile perch.​[100]​  Women fisherfolk are increasingly expected to engage in sexual relationships with fishermen to ensure their access to future catches in addition to paying fishermen cash for their catch.​[101]​  If a woman refuses to make a fisherman “her husband” through jaboya, she may never be offered his catch again.  Moreover, if a women’s “official” husband dies, not an unlikely event due to the danger of fishing and the prevalence of HIV/AIDS, she may have little choice but to adopt jayboya practices to provide for her household. 
	Jaboya practices are all the more violent and deadly due to relatively recent and rapid spread of HIV/AIDS in fishing communities in the LVB.  When a fisherman travels seasonally from his home village in response to the natural migrations of Nile perch stocks around the lake, he may choose to have unprotected sex with a prostitute or another artisanal fish processor and may return home to his family with the HIV/AIDS virus.  He may infect his wife and any other woman he’s having sexual relations with, while his wife may in turn infect her unborn children and her clients, if she practices jaboya.  The use of condoms in fishing communities is low, both due to the local belief that condoms do nothing but make money for businesses and the active work of certain religious groups to discourage condom use.​[102]​,​[103]​  At the same time, it is believed that fishing cultures, such as the Luo, are “open” and have multiple concurrent sexual partners, providing an ideal path for the HIV/AIDS virus to commit domestic violence at the household level.​[104]​  Despite the high HIV/AIDS rates on the continent (40-60% of total the population in some places), addressing the spread and violence caused by the virus still remains largely outside of the missions and goals of fishery management organizations in the LVB, despite its ubiquitous presence in fishing communities.​[105]​  	
	The continued aggressive domestic violence constituted by the exclusion of women and children from the majority of the economic and nutritional value of the fishery, the forced-sexual relations inherent in jaboya practices, and the high levels of deadly HIV/AIDS in fishing households would be arguably tame in the absence of an export oriented fishery for Nile perch.  On land, the Nile perch has worked to redefine entitlements to fish resources along gender lines, while encouraging the exchange of potentially deadly human bodily fluids for fish.  While aggregate statistics of childhood malnutrition or HIV/AIDS infection rates in the LVB hint at the extent of the negative impacts of the Nile perch, they conceal the true violence perpetuated domestically by the Nile perch trade on women and children – the continued humiliation at the inability to sooth an oldest son’s gnawing hunger pains, the danger of trading one’s body for fish, or the constant fear for the orphans that may be left to struggle on without parents. 
Section 3.3: Concluding Comments on Resource Violence
	This Section’s exploration into the lake-wide ecological and household-level domestic violence takes an important first step in uncovering the hidden, pervasive violence committed by the Nile perch and its export oriented fishery.  Given the growing local, regional, and international attention to the transformation from Darwin’s Dreampond into Darwin’s Nightmare and the outright failure of the Nile perch trade to equitably allocate economic and nutritional benefits from the fishery, it is time for a radical reassessment of the goals and tools of fisheries management in the LVB.  The fisheries of Lake Victoria should be managed to empower marginalized women and to maximize local nutritional and economic benefit, not to provide an additional main course on the menus of Belgian bistros or to generate surplus value for international capital.  While fisheries managers, investors, and development professionals are actively promoting a number of “solutions” to the fisheries crisis, all “solutions” on the table are still grounded in the misguided promotion of the export-oriented fishery at the expense of local livelihoods.
Section 4: Misguided “Solutions” or a Wake-up Call?: The Promotion of Fish Culture and Sustainability Practices
As detailed throughout this analysis, the export oriented Nile perch fishery, driven by global demand and the subsequent influx of industrial fishing technology, has severely compromised the long term sustainability of wild fish and the fishing way of life in the LVB.  The sustained commitment of foreign entrepreneurs and importing nations to maintaining steady fish supplies to Europe is reflected in three very recent developments in the basin, the promotion of intensive Nile tilapia aquaculture, the move towards internationally promoted sustainability measures, and the establishment of the first ever aquatic reserve in Lake Victoria. 
To increase fish populations, promote food security, and provide economic opportunity, both the Council of Ministers of the Lake Victoria Fisheries Organization (LVFO) and the East African Community agreed to promote further development of aquaculture in Lake Victoria itself and in the Lake Victoria basin as a whole.​[106]​  While the region has produced fish for subsistence in ponds since the early 1900s, the recent introduction and promotion of large-scale intensive commercial aquaculture provides potentially insurmountable challenges for fishermen and resource managers alike.  Large scale intensive fish farming in the basin further marginalizes fishing communities, increases pollution in the basin and decreases food security, if not designed with an embedded, comprehensive understanding of the unique needs of fishing communities and the natural ecosystems they depend on for survival.  While not yet operating at projected capacity, existing industrial aquaculture operations, like that of European owned and operated Lake Harvest in Uganda and American owned and operated Dominion Farms in Kenya, lack environmental safeguards required to protect the LVB’s stressed ecosystem and are poised to replicate the Nile perch export-oriented commodity chain.  Most profits from export-oriented aquaculture operations accrue to their foreign owners and once production is scaled up as projected up to 90% of their farmed product is exported outside the basin.​[107]​
Today, Nile perch must compete with cheaper whitefish substitutes on world markets, such as farmed Vietnamese catfish and Chinese tilapia.  In response, processors, wholesalers, and retailers are actively seeking sustainability certification from bodies such as the Marine Stewardship Council (MSC) to differentiate Nile perch on global markets and thereby command a premium price.  While MSC certification is a potentially useful tool to both reassure consumers of the health of Lake Victoria’s fishery and differentiate Nile perch in competitive global seafood markets, achieving ecological sustainability is at best a secondary concern of those pursuing the certification.  The majority of scientists, managers and processors interviewed in the summer of 2007, stated the need to differentiate Nile perch as the primary motivation for seeking MSC certification.  Concern for the sustainability of the fishery was only mentioned as a secondary concern, if mentioned at all.  
In December of 2007, the Ugandan government established the first ever protected area in Lake Victoria.  In honor of the Commonwealth Heads of State Meeting, held in Entebbe in late November 2007, Uganda declared the 100 km of waters surrounding several uninhabited islands as a "Commonwealth Lake Reserve" to protect breeding grounds for Nile perch. ​[108]​  Commercial fishing in these areas will be prohibited and recreational fishing permitted only under strict guidelines.  The stated rationale for the reserve is to allow fish (especially Nile perch) to breed and to promote biodiversity so communities "near to the reserve will benefit from increased catches."​[109]​  The permissibility of recreational sportfishing in the reserve indicates another motive altogether– to attract foreign tourists willing to pay premium prices for the chance to land the infamous Nile perch.  While implementation of the reserve will likely be controversial at the local level and enforcement will be difficult, the establishment of the reserve is testament to the Ugandan government’s continued commitment to the export-oriented fishery and fostering a tourist-driven sport-fishery, over ensuring the equitable distribution of benefits from the Nile perch fishery for Ugandans.







Figure 3.3: Fish Consumption in Mwanza, Tanzania in 2007 Compared with 2002.  All data collected from household surveys in Mwanza, Tanzania.  





Figure 3.1: Species Composition of Fish Harvested in the Kenyan waters of Lake Victoria from 1975-1985.  (FAO 1982. ) In 1975 no Lates niloticus is present and Haplochromines are over 30% of total catch.  By 1985, Lates niloticus is over 55% of total catch while Haplochromines are less than 2%.  

Figure 2.6: Total Value (USD) and Total Quantity (Metric Tons) of Nile Perch Fillet Exports to the European Union 1997-2005. 1997-2003 data from: FISH INFOnetwork Market Report. Eurofish – Nile Perch 8/04. Eurofish. August, 2004. Available from: http://www.eurofish.dk/indexSub.php?id=1857&easysitestatid=-1654982282. Accessed on 11-16-07. 2003-2005 data from: FISH INFO Network Market Report. Eurofish – Nile Perch 8/06. Eurofish. August, 2006 Available from: http://www.eurofish.dk/indexSub.php?id=3276. Accessed on 11-16-07.
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